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(57) Abstract: A tool for polishing knife's edges, the tool (1) comprising two oppositely positioned and co-rotating rings of elongate 
honing studs (10), extended at intersecting directions forming an angle (a) wherein the Icnife's edge is inserted to be straightened by 
the rotating polishing tool. 
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TITLE 

A tool for polishing the edge of a knife. 
TECHNICAL FIELD 

The present invention relates to a tool for polishing the edge of a knife, and more 
specifically to a driven, rotary tool for straightening a knife's edge in accordance 
with the preamble of claim 1. 

TECHNICAL BACKGROUND AND PRIOR ART 

In this context, polishing refers to a step that is performed in connection with the 
straightening of a knife's edge, comprising an operation to zero in the outermost, 
comparatively thin edge of a sharpened knife blade by the use of a smooth steel 
tool. This step is normally performed manually by repeatedly moving the knife's 
edge along a straight and smooth steel tool in a cutting motion, towards and away 
from the operator, such that both sides of the knife is alternately brought into con- 
tact with the steel tool, while ensuring that the knife's contact angle with the steel 
tool is accurate and the same for both sides of the knife being polished. If the knife 
is applied at an angle that is incorrect, or too large, there is a significant risk of 
bending the edge firom one side to the other, eventually resulting to a broken edge. 
Naturally, the manual procedure leads to varying results and requires a certain 
amount of skill to be acquired, in order to repeatedly achieve satisfying results. 

A sharpening apparatus is known from US 5 478 272, comprising arcuate steel 
members supported in one end to pivot from a base member. The steel bars are bi- 
ased, and crossing each other in front of a slot formed in the base member. The 
knife's edge is pressed manually towards the steel members and pulled lengthwise 
through the slot, while forcing the point of intersection between the steel members 
always to contact the knife's edge, independently of the contact pressure from the 
knife. The apparatus is stationary and arranged to be fastened onto a work surface 

A knife in use is subjected to mechanical forces that effect the straightness of the 
knife's edge and thus reduces the effectiveness of the knife. For this reason, the 
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knife's edge is normally straightened several times between successive operations 
for sharpening the edge. Thus, the manual polishing procedure may be seen as time 
consuming and labor-intensive, requiring repeated movements of the arms in fre- 
quent polishing operations. 

The present invention aims to improve prior methods by providing a polishing tool 
that leads to repeatable results without requiring special skills to be acquired by 
the operator, and more specifically with respect to the contact angle between polish- 
ing tool and the two sides of the knife blade. 

Another object is to provide a time- and laborsaving polishing tool of high capacity. 

These and other objects are met in a tool according to the features and characteriz- 
ing portion of claim 1. Embodiments are specified in subordinated claims. 

According to the invention there is provides a polishing tool driven for rotation. The 
polishing tool comprises two oppositely positioned and co-rotating rings of elongate 
honing studs, extended at intersecting directions forming an angle (a) wherein the 
knife's edge is inserted to be straightened by the rotating polishing tool. 

SHORT DESCRIPTION OP THE DRAWINGS 

The invention is more closely explained below, reference being made to the accom- 
panying drawings wherein 

Fig. 1 shows a side view of a hand held device and polishing tool in mounted posi- 
tion, and 

Fig. 2 shows the separate polishing tool in a partially sectioned side view. 
DETAILED DESCRIPTION OF EMBODIMENTS 

Referring to figs. 1-2, an embodiment of the invention is shown to comprise a pol- 
ishing tool 1, more closely explained below, and arranged to be driven for rotation. 
The polishing tool 1 comprises two oppositely positioned and co-rotating rings of 
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honing studs (10), extended at intersecting directions that form an angle (a) wherein 
a knife's edge is inserted to be straightened by the rotating studs of the polishing 
tool. The polishing tool may be stationary mounted or carried by a hand held drive 
means, and electrically, pneumatically or hydraulically driven. 

In a preferred embodiment the polishing tool 1 has two rotationally symmetric bod- 
ies (3,4), the bodies being substantially identically shaped and coupled axially by 
means of a through bolt 5. In a mounted position, the bolt 5 may be dimensioned to 
reach through the bodies 3,4 for engagement with a fixture or chucking device in 
order to connect the polishing tool 1, non-rotationally, with the drive shaft of a 
hand held electric motor 2. Preferably, the bodies 3,4 are rotationally symmetric 
and driven to rotate at a rotation speed that provides a peripheral speed which is 
suitable for polishing. 

A hub 6 arises from a center portion of each body 3,4, the hub having a sloping wall 
7 connecting the top of the projecting hub with the front end of the body 3,4, ra- 
dially outside the hub. In the mounted position, the bodies are positioned with front 
ends and hubs 6 facing each other, either directiy in contact or through an inter- 
mediate elastic element 8. Each hub 6 comprises a number of blind bores 9 evenly 
spaced on a circular line about the sloping wall 7. The bores 9 extend in radial di- 
rection towards the periphery of the body 3,4, and sloping with respect to a sec- 
tional plane cutting transversely through a central axis of the body. The hub 6 fur- 
ther comprises a central through hole (broken lines in fig. 2) for the bolt 5, and may 
have a recess cut down from the top surface for accommodation of the elastic ele- 
ment 8, such as a coil spring 8. 

A honing stud 10 having a smooth periphery is inserted, by its iimer end, in each 
blind bore 9. In the shown embodiment the honing stud 10 is bolt-shaped, having a 
circular cross section, and is produced firom a material having a hardness greater 
than the hardness of a knife's blade. For example, the honing stud 10 may be pro- 
duced in metal or metal alloy, ceramic material or glass. Alternatively, the honing 
stud may be composed from a core surrounded by a layer of other material, and 
subjected to hardening processes or surface hardening, as appropriate. The term 



wo 2004/030861 



CT/SE2003/001507 



4 



^honing stud**, as used in this description, should be interpreted by its functional 
use for polishing knife's edges without limitation to materials from which the stud 
is composed and produced. 

The honing stud 10 generally has an elongate shape and an axial length which is 
determined such that a free, radially outer end of the stud terminates within the 
perimeter of the opposite body 3 or 4, respectively. An endless, circular groove or 
recess 1 1 is formed in this same end of the body 3,4, the circular groove 1 1 receiv- 
ing and supporting the free ends of the honing studs 10 of the opposite body when 
the bodies are coupled to form the polishing tool 1. This way, the honing studs are 
prevented from being dislodged by centrifugal forces arising as the tool is rotated, 
and a replacement of the honing studs is also simplified. Alternatively, the reception 
of the outer end of the studs may have a shape other than the suggested groove 1 1, 
and may for example be provided as separate pits or a ring shaped projection, etc. 

An altemative embodiment (not shown in the drawings) foresees that the honing 
studs 10 are attached radially within the perimeter of the supporting bodies, re- 
spectively, to be supported by their inner ends in recesses formed in a central por- 
tion of the opposite body, or in the wall 7. 

The diameter of the honing studs 10, and angular distances between the evenly 
spaced bores 9 arranged on a circular line, preferably is related such that the studs 
are brought in contact with each other, thereby blocking the bodies 3,4 and pre- 
venting relative rotation of the bodies in the coupled position, wherein the honing 
studs 10 of one body 3,4 intersects with the honing studs 10 of the opposite body 



The slope angle of the bores 9, deciding the relative slope and intermediate angle a 
between the intersecting honing studs, is determined for straightening the edge of a 
knife's blade (see the broken lines in fig. 1) that is inserted in the angular space and 
applied to contact the studs. The angle a may, for example, be in the range of 20- 
50**, advantageously between 25** and 45*. Apparently, the intermediate angle a be- 
tween intersecting studs remains the same also if the bodies are urged towards 



4,3. 
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each other in axial movement, against the force of the intermediate elastic element 
8, when sufficient load is applied from the knife's blade. 

Significantly, the operation of a rotaxy polishing tool according to this invention is 
characterized by a gradual and smooth shaping of the knife's edge. This may be 
referred to the effect of the points of intersection between the rotating honing studs, 
that is the apex of the intermediate angle a, gradually approaching the knife's edge 
that is applied tangentially to the circular path of rotation of these points of inter- 
section. In other words, the knife's edge is brought in contact with the honing studs 
at an intersecting angle a, only at that moment, when the contact points on the ar- 
cuate surfaces of the studs passes a line perpendicular from the knife's edge, and 
through the center of rotation of the polishing tool. Before and after that moment or 
that perpendicular line (as seen in the direction of rotation), the knife's edge is lo- 
cated at a longer radial distance from the center of rotation, and radially outwardly 
of the apex of the intersecting angle. Thus, the distance between intersecting hon- 
ing studs as measured transversely to the knife's edge is constantly decreasing to- 
wards the perpendicular, wherein the knife's edge passes the apex of the intersect- 
ing angle. This relation is used in the invention for straightening, smoothly, any 
such deformation referring to a departure from a linear extension of the knife's 
edge, by gradually increasing the contact pressure applied from the rotating honing 
studs. 

The invention may be realized in various embodiments. For example, two rings of 
intersecting honing studs may be extended at an intersecting angle from a common 
rotating body, wherein the inner ends of the studs are supported by, e.g., a 
threaded attachment. Other variants may comprise honing studs formed as protru- 
sions and integrally formed in sloping front ends of two opposite, identical bodies 
driven for rotation, such that a supplementary recess between adjacent 
studs/protrusions is effective for receiving the studs of the opposite body when the 
bodies are coupled and angularly displaced, substantially as a pair of interacting 
bevel gears overlapping in a central portion of the gears. Further, the honing studs 
may be of other sectional profiles than the one described above, such as elliptic, 
super elliptic, oval, round, circular, or with a partially circulau: or rounded surface 
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sweeping the knife's edge. Also, the honing studs may have a continuous sectional 
profile through the whole length of the stud, or be conically tapered towards or from 
the center of rotation. The accompanying claims include all such variations to the 
invention that will be understood by a man skilled in the art from reading the above 
description. 
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CLAIMS 



1. A tool (1) for polishing a knife's edge, the tool comprising two substantially iden- 
tical rotation 83nximetric bodies (3,4) carried on a rotary shaft of a hand held motor 
(2), said bodies having front ends facing each other in direct contact or through an 
intermediate elastic element (8), and further comprising two co-rotating rings of 
honing studs (10) facing each other, the honing studs extended between the bodies 
(3,4) at intersecting directions forming an intermediate angle (a) wherein the knife's 
edge is inserted to be straightened by the tool in rotation, characterized in that the 
radially inner end of each honing stud (10) is supported from a central portion (6) in 
the front end of one body (3,4), and the outer end is received and supported within 
the perimeter of the front end of the opposite body (3,4), when the bodies are 
mounted on the rotary shaft. 

2. The tool of claim 1, characterized in that the inner ends of the honing studs (10) 
are inserted in blind bores (9) that are evenly spaced on a circular line about a hub 
(6), arising from a center portion in the front end of each body (3,4), the blind bores 
sloping radially towards the perimeter of the body, and a formation (11) arranged 
within said perimeter receiving the outer ends of the honing studs from the opposite 
body when the bodies are mounted on the rotary shaft, thereby preventing the hon- 
ing studs from being dislodged due to centrifugal forces arising during rotation of 
the polishing tool. 

3. The tool of claim 2, characterized by an elastic element (8) being inserted between 
the bodies (3,4), by which the bodies are axially movable towards each other on the 
shaft against the force of the elastic element (8), when sufficient load is applied from 
the knife's blade/knife's edge. 

4. The tool of any previous claim, characterized by each body (3,4) being formed 
with a hub (6) arising above the front end and having a central through hole, a slop- 
ing wall (7) connecting the top of the hub to a radially outer portion of the front end, 
and a formation (11) arranged in the front end within the perimeter of the body, the 
formation being a ring-shaped groove, a number of pits, or a protrusion, and blind 
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bores (9) receiving the inner ends of the honing studs (10) arranged on a circle run- 
ning about the sloping wall (7). 

5. The tool of any previous claim, wherein the bodies (3,4) are prevented from rela- 
tive rotation through the honing studs (10) intersecting under mutual contact when 
the bodies are mounted on the shaft. 

6. The tool of any previous claim, wherein the honing studs (10) having an oval, or 
an elliptic, or a circular sectional profile at least in a portion of the surface that 
sweeps the knife's edge. 

7. The tool of any previous clsdm, wherein the honing studs (10) are produced from 
a ceramic material, from metal, or from glass. 

8. The tool of claim 7, wherein the honing studs (10) are composed from a core sur- 
rounded by a layer of other material than the core. 



9. The tool of any previous claim, wherein the intermediate angle a between inter- 
secting honing studs is 20-50'', preferably 25-45**. 
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